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(54) A wheel hub or hub unit allowing improved mounting and removal of a brake member 

(57) There is disclosed a wheel hub or hub unit of 
the type having a radial hub flange (13) providing con- 
nection to the wheel (40) and to a brake member (10) 
comprised of an annular disc portion having a plurality 
of ears (11) radially protruding from its inner edge. The 
hub flange (13) defines a plurality of axial passages, in 
the form of peripheral radial recesses (19) or bores 
(17.17*) for slipping a plurality of axial pins (30) to be fit- 
ted in holes (12) obtained in the brake member ears 
(11) and in openings (22) obtained in at least one radial 
wall (23) of a brake carrier (20) rotatabty fast with the 
hub (1 4) to rotationally secure the brake member (1 0) to 
the hub (14). When the wheel (40) is mounted on the 
outside of the hub flange (13), axial movement of the 
pins (30) towards the outside is stopped by the wheel 
(40). 




Q- 
LU 



Primed by Xerox (UK) Business Services 
2.15.12/3.4 



Description 

Held of the invention 



EP 0 834 670 A1 2 

Summary of the invention 



The present invention generally relates to wheel 
hubs or hub units having a disc or drum brake member 
comprising an annular disc the inner edge of which 
forms a plurality of radial ears. More particularly, the 
invention refers to a wheel hub or hub unit allowing to 
mount and remove a brake member of the said kind 
from the outside of the vehicle onto a brake carrier 
which is located on the inner side of the hub flange. The 
invention pertains to the mounting and securing of the 
brake disc on the brake carrier. 

Background of the invention 

Known motor vehicle wheel hubs form a radial 
flange for connecting to the wheel and the brake mem- 
ber, disc or drum. In conventional designs, as can be 
seen in FIG. 1 A, the brake disc or drum is mounted on 
a hub or hub bearing unit by centring on a spigot diam- 
eter on the outside of the hub flange and being secured 
by a threaded coupling means and finally fixed by the 
wheel bolts or nuts. 

These prior art solutions have an inconvenience in 
that the tightening of the wheel bolts causes distortion 
of the brake disc. Also, under the influence of tempera- 
ture variation, the braking surface is adversely affected 
by distortion due to the aforecited securing arrange- 
ment. 

Accordingly, it is a primary object of the present 
invention to provide an easy system for securing the 
brake member to the brake carrier and hub in such man- 
ner that the brake member is free to deform due to tem- 
perature variation which it undergoes without 
transmitting stresses or distortion to those members to 
which rt is secured or near. 

It is a further object of the invention to provide a 
system wherein the brake member does not suffer dis- 
tortion when the wheel bolts are tightened. 

It is another object of the present invention to pro- 
vide a hub or hub bearing unit which allows to assemble 
and remove a brake member as set forth in a simple 
way and from the outside of the car on the inner side of 
the hub flange on a brake carrier that again is con- 
nected to the hub flange itself, and therefore eliminate 
the above discussed drawbacks of conventional ways of 
centring and clamping of the wheel. 

It is another object of the present invention to pro- 
vide a wheel hub unit providing improved ventilation and 
thermal dispersion of the heat generated during brak- 
ing. 

A still further object of this invention is to improve 
fixing of the brake disc to the brake carrier from the 
outer side. 



In accordance with the present invention, the above 
and other objects are achieved by a wheel hub or hub 

5 unit of the type having a radial hub flange providing con- 
nection to the wheel and to a brake member comprised 
of an annular disc portion having a plurality of ears radi- 
ally protruding from its inner edge. The hub unit is char- 
acterised in that said hub flange defines a plurality of 

10 axial passages, in the form of peripheral radial recesses 
or bores for slipping a plurality of axial pins to befitted in 
holes obtained in said brake member ears and in open- 
ings obtained in at least one radial wall of a brake carrier 
rotatably fast with the hub to rotationaJly secure the 

75 brake member to the hub. Owing to this arrangement, 
when the wheel is mounted on the outside of the hub 
flange, axial movement of said pins towards the outside 
is stopped by the wheel itself. 

Preferably, said hub flange has a substantially star- 

20 shaped outer contour defined by an alternate succes- 
sion of radial appendixes and recesses being angularly 
equally spaced at the same angular pitch as said radi- 
ally protruding inner ears of the brake member. The 
inner edge of the brake member and the outer contour 

25 of said hub flange are so shaped as to allow for the 
brake member to be inserted over the hub flange from 
the outside of the vehicle. 
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Brief description of the drawings 



The above and other objects, advantages and fea- 
tures of the present invention will become readily appar- 
ent to those skilled in the art from a study of the 
following description of various exemplary preferred 
35 embodiments when read in conjunction with the 
attached drawings and appended claims. 

FIG. 1 A is an axial cross sectional view of a 

conventional way of fixing the brake 
40 member to a wheel hub; 

FIG. 1 is a schematic front view of a brake 

member and a hub unit according 
to the present invention; 

FIG. 2 is an axial cross sectional view 

45 showing schematically a first 

embodiment of the hub unit of FIG. 
1; 

FIGS. 3 and 4 are two perspective views sche- 
matically showing two alternative 
so embodiments of a hub unit of this 

invention, respectively; 

FIGS. 5. 6 and 7 are schematic axial cross sectional 
views depicting further variants of 
the hub unit; 

55 FIGS. 8 and 9 are an axial cross sectional view 
and a perspective view, respec- 
tively, of a still further variant of this 
invention; 
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FIGS. 10 and 1 1 are cross sectional views as seen 
in the directions of arrows X and XI, 
respectively, in FIG. 9; and 

FIG. 12 is a perspective view of a further 

variant 

Description of preferred embodiments 

Referring initially to Figure 1, numeral 10 desig- 
nates overall a brake member, in this instance a brake 
disc, of known kind consisting of an annular disc. The 
inner edge of the disc forms a plurality of radial ears 1 1 
angularly equally spaced with an angular pitch a. The 
radial ears 1 1 protrude towards the central axis of rota- 
tion of the hub unit A through hole 12 is provided in 
each ear 1 1 for fixing to a radial rotating flange 1 3 of the 
wheel hub 14, as shown in FIG. 2. In the various 
smbodimsrrts described snd shc.vp. in thw following, ths 
hub 14 also forms on of the two inner races of the hub 
bearing (designated overall at 15), but it is understood 
that the present invention is equally applicable to solu- 
tions wherein both of the inner races are formed by sep- 
arate rings, as indicated schematically by phantom line 
A in FIG. 2. 

Still referring to FIG. 2, as disclosed in Kalian Patent 
application No IT-TO96A000387 to the same Applicant 
an intermediate connecting member 20 of annular 
shape supporting the brake member 10 is fixed to the 
rotating hub flange 13. 

According to an aspect of the present invention, 
hub flange 13 has a substantially star-shaped outer 
contour defined by an alternate succession of radial 
appendixes 18 and recesses 19 which are angularly 
equally spaced at the same angular pitch a as the inner 
ears 1 1 of brake member 10. As apparent from FIG. 1, 
the outer contour of hub flange 13 is so shaped and 
dimensioned as to allow for the brake member 10 to be 
inserted over the hub flange 13 when the hub is already 
mounted to the vehicle (not shown for simplicity) without 
interfering with the radial appendixes 18 nor with a plu- 
rality of racfial ears 25, described in more detail herein- 
after, obtained by folding radially some portions of an 
intermediate connecting member 20 of annular shape 
carrying the brake member. 

As indicated schematically by arrow I and II in FIG. 
2, the brake disc (or drum brake) 10 is firstly pushed axi- 
ally from the outside to the inside of the vehicle (arrow I) 
until it abuts against radial wall 23 of the brake carrier 
20. Secondly, brake member 10 is rotated half angular 
pitch (a/2) as indicated by arrow II so as to axially align 
the brake member through holes 12 with corresponding 
openings 22 obtained in the brake carrier 20. Then, a 
plurality of axial pins 30, preferably metal, are slipped 
through special bores 1T obtained in the hub flange 13 
and inserted in the aligned holes 12 and openings 22, 
rotationally securing the brake member 10 to the hub 
14. 

As shown in FIG. 2 t the pins 30 have an abutment 



means, in form of a thicker head portion 31 , abutting the 
axially outer surface of hub flange 13. In a preferred 
embodiment as shown in FIG. 2, a plurality of notches 
17' is provided at the opening of holes 17* for seating 

5 the thicker heads 31 such that the axially outer ends of 
the pins are flush with the external surface 16 of hub 
flange 13 when the wheel 40 is assembled. 

The wheel 40 is then mounted to the flange hub 13 
in removable manner by studs 41 and nuts or wheel 

w bolts. Tightening of the nuts or wheel bolts locks the 
wheel against the hub, preventing pins 30 from slipping 
axially towards the outside from the aligned bores 12 
and openings 22. The purpose of the thicker portion 31 
is to prevent the pins from slipping out towards the 

15 inside of the vehicle. 

With reference to FIGS. 2 and 3, to accommodate 
the pins 30 in the brake carrier 20 said openings 22 are 
provided both \t\ the s?S5ify irsr^ crrnoct wg!! or f Idnjc 23 
and in the radial ears 25 axially aligned with the open- 

20 ings of said wall 23, so as to provide for each pin 30 two 
points contrasting mutual rotation of the brake member 
relative to the hub on either side of the brake ears 1 1 . 

FIG. 6 is an axial cross-sectional view showing an 
alternative embodiment wherein the brake carrier 20 is 

25 welded at 24 to the edge of radial appendixes 1 8 of the 
hub flange 13. 

Still in accordance with the present invention, the 
openings 22 are radially elongate as slots so as to let 
the brake member 10 free to expand and contract under 

30 the effect of thermal variation which it is subjected to in 
operation, without transmitting stress to the other mem- 
bers of the hubfoearing unit. This is extremely advanta- 
geous in that it eliminates any distortion of the brake 
disc due to thermal variation in service and tightening of 

35 the bolts upon clamping the wheel. Additionally, the slot 
openings 22 are arranged in a radiating pattern relative 
to the axis of rotation such that the brake member 10 
always remains perfectly centred also when it is ther- 
mally expanded. Preferably, the brake carrier ears 25 

40 are axially spaced from the wall 23 so as to accommo- 
date the brake member 10 with some axial clearance to 
let it be free to expand thermally in the axial direction 
without yielding the members which it is secured to. 
The ears 25 are obtained by folding radially parts of 

45 a substantially cylindrical or slightly conical portion 26 of 
the brake carrier 20, defining apertures 27 which facili- 
tate ventilation and dispersion of heat generated at the 
brakes during braking. In the example of FIGL 3, the 
brake carrier radial ears 25 are axially aligned with the 

so radial appendixes of hub flange 13. In order to further 
enhance ventilation, further ventilation apertures 2T are 
provided between the first apertures 27. The further 
apertures 27* are offset with respect to the radial appen- 
dixes 18. 

55 In the example of FIG. 4, the radial ears 25 are off- 
set between the radial appendixes 18. In this case, it is 
not necessary to drill special bores (17') in the flange, as 
the pins 30 can be inserted through the ventilation aper- 
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tures 27 between two consecutive radiaJ appendixes 1 8. 
As shown in FIG. 5, along the pins 30 there are provided 
abutment means in the form of thicker portions 31 axi- 
al) y abutting the ears 25 to stop the pins from sliding 
towards the inside of the vehicle. The outer end of each 5 
pin is stopped by the wheel 40. The abutment means 31 
may be thicker portions 31 obtained as a whole with the 
pins or consist of separate stopping rings forcefully fit- 
ted along the pins or separate seeger rings snapped on 
the pins. 10 

In FIG. 7 there is shown a further variant wherein 
the brake-carrier wall 23 is inserted in peripheral slits 
1 1a obtained in the brake member ears 11. 

In a still different embodiment shown in FIG. 8, 
axial movement of pins 30 is prevented by the same is 
ends of the wheel bolts 41. In this case, no bores (17*) 
have to be specially obtained in the flange to slip the 
pins 30 through. Instead, they are inserted through the 
same wheel bolt bores 17 before fitting the bolts. 

In FIGS. 8 to 11 , a still further embodiment is shown 20 
wherein the ears 25 are bent in L-shape forming a first 
radial length 25* and a second axial length 25" the end 
of which is welded to the edge of the radial appendix of 
hito flange 13. 

In the further variant of FIG. 1 2, the hii> flange 1 3 is zs 
circular and has peripheral bores 17* be specially 
obtained to slip the pins 30 through it 

It will be appreciated that the wheel hub unit of this 
invention allows to mount and remove the brake mem- 
ber from the outside of the vehicle onto the brake carrier so 
located on the inner side of the hub flange. Also, the 
brake member can be easily mounted onto and 
removed from the hub from the outside of the vehicle 
without having to take the hub flange off. Furthermore, 
the brake member is mounted to the hub in floating 35 
manner and is free to deform thermally in either radial 
and axial direction without being distorted nor causing 
distortion to any of the parts to which it is attached or 
near. In addition, there is no influence on the brake 
member causes by possible distortion of the bear- 40 
ing/hub flange during the damping of a non-planar 
wheel. 

There have been described hereinabove several 
exemplary preferred embodiments of the hub unit 
according to the principles of the present invention. 45 
Those skilled in the art may now make numerous uses 
of, and departures from, the above described embodi- 
ments without departing from the inventive concepts 
disclosed herein. Accordingly, the present invention is to 
be defined solely by the scope of the following claims. so 

Claims 

1 . A wheel hub or hub unit of the type having a radial 
hub flange (13) providing connection to the wheel 55 
(40) and to a brake member (10) comprised of an 
annular disc portion having a plurality of ears (11) 
radially protruding from its inner edge, character- 



ised in that said hub flange (13) defines a plurality 
of axial passages, in the form of peripheral radial 
recesses (19) or bores (17, 17*) for slipping a plural- 
ity of axial pins (30) to be fitted in holes (12) 
obtained in said brake member ears (11) and in 
openings (22) obtained in at least one radial wall 
(23) of a brake carrier (20) rotatably fast with the 
hub (14) to rotational ly secure the brake member 
(10) to the hub, whereby when the wheel (40) is 
mounted on the outside of said hub flange, axial 
movement of said pins towards the outside is 
stopped by the wheel. 

2. A wheel hub unit as claimed in claim 1, character- 
ised in that said hub flange (13) has a substantially 
star-shaped outer contour defined by an alternate 
succession of radial appendixes (18) and recesses 
(19) being angularly equally spaced at the same 
angular pitch (a) as said radially protruding inner 
ears (11) of the brake member (10); the inner edge 
of the brake member (10) and the outer contour of 
said hub flange (13) being so shaped as to allow for 
the brake member (10) to be inserted over the hub 
flange (13) from the outside of the vehicle. 

3. A wheel hub unit as claimed in claim 1, character- 
ised in that the pins (30) have an abutment means 
(31) for abutting a wall (16, 22) rotatably fast with 
the hub to prevent the pins from slipping towards 
the inside of the vehicle. 

4. A wheel hub unit as claimed in claim 3, character- 
ised in that said abutment means are thicker por- 
tions (31) at the head of the pins (30) for abutting 
against the axially outer surface (16) of said hub 
flange (13). 

5. A wheel hub unit as claimed in claim 3, character- 
ised in that said abutment means (31) are disposed 
along the length of the pins (30) to abut against said 
brake-carrier (20). 

6. A wheel hub unit as claimed in claim 5, character- 
ised in that said abutment means (31) is a separate 
seeger ring snapped on the pins (30) or a separate 
ring pushed on the pins. 

7. A wheel hik unit as claimed in claim 1 , character- 
ised in that to accommodate said pins (30) in the 
brake-carrier (20) said openings (22) are provided 
both in said radial wall (23) and in a plurality of 
radial brake-carrier ears (25) axially aligned with 
said openings (22) of said wall (23). 

8. A wheel hub unit as claimed in claim 1 , character- 
ised in that said openings (22) are radially elongate 
and arranged in a radiating pattern relative to the 
hub rotation axis. 
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9. A wheel hub unit as claimed in claim 1 , character- 
ised in that obtained in said hub flange (13) are 
wheel bolt bores (1 7) axially aligned with said open- 
ings (22) and said holes (12). 

5 

10. A wheel hub unit as claimed in claim 1, character- 
ised in that said brake-carrier radial wall (23) is 
inserted in peripheral slits (11a) obtained in said 
brake member ears (11). 

10 

11. A wheel hub unit as claimed in claim 1, character- 
ised in that said brake carrier (20) has a plurality of 
apertures (27, 2T) providing ventilation for the 
brake member (10). 

15 

1 2. A wheel hub unit as claimed in claims 1 and 7, char- 
acterised in that said brake carrier radial ears (25) 
aro obtained by fo!cflr*cj rsdisfly psrts of s, substsnv 
tially cylindrical or slightly conical portion (26) of 
said brake carrier (20), whereby said ventilating 20 
apertures (27) are defined. 

13. A wheel hub unit as claimed in claims 1 and 7, char- 
acterised in that said brake carrier ears (25) are axi- 
ally spaced from said radial wall (23) so as to 25 
accommodate the brake member (10) with axial 
clearance to let it free to expand thermally in the 
axial direction without yielding the members which 

it is secured to. 

30 

14. A wheel hub unit as claimed in any preceding claim, 
characterised in that the hub (14) forms one of the 
races of a bearing unit 

15. A wheel hub unit as claimed in claim 7, character- 35 
ised in that said brake carrier radial ears (25) are 
bent in L-shape forming a first radial length (25*) 
and a second axial length (25") the end of which is 
welded to the edge of said radial appendix (18). 
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Fig.lA 
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